Comparison of binding and functional properties of two extrinsic components, Cyt c550 and a 12 kDa protein, in cyanobacterial PSII with those in red algal PSII.
Cyt c550 and 12 kDa protein are two extrinsic proteins of photosystem II (PSII) found in cyanobacteria and some eukaryotic algae. The binding patterns of these two extrinsic proteins are different between cyanobacterial (Thermosynechococcus vulcanus) and red algal (Cyanidium caldarium) PSIIs [Shen and Inoue (1993) Biochemistry 32: 1825; Enami et al. (1998) Biochemistry 39: 2787]. In order to elucidate the possible causes responsible for these differences, we first cloned the psbV gene encoding Cyt c550 from a red alga, Cyanidium caldarium, which was compared with the homologous sequences from other organisms. Cross-reconstitution experiments were then performed with different combinations of the extrinsic proteins and the cyanobacterial or red algal PSII. (1). Both the cyanobacterial and red algal Cyt c550 bound directly to the cyanobacterial PSII, whereas none of them bound directly to the red algal PSII, indicating that direct binding of Cyt c550 to PSII principally depends on the structure of PSII intrinsic proteins but not that of Cyt c550 itself. (2). Cyt c550 was functionally exchangeable between the red algal and the cyanobacterial PSII, and the red algal 12 kDa protein functionally bound to the cyanobacterial PSII, whereas the cyanobacterial 12 kDa protein did not bind to the red algal PSII. (3). The antibody against the cyanobacterial or red algal 12 kDa protein reacted with its original one but not with the homologous protein from the other organism, whereas the antibody against the red algal Cyt c550 reacted with both cyanobacterial and red algal Cyt c550. These results imply that the structure and function of Cyt c550 have been largely conserved, whereas those of the 12 kDa protein have been changed, in the two organisms studied here.